Research on the geological data of Hunshandake Desert in China monsoon region revealed that Holocene summer monsoon had experienced six prevailing periods and seven weakening periods. The climatic humidity and the vegetation had also undergone the similar periodical variation influenced by the monsoon periodicity. The period when summer monsoon prevailed or winter monsoon weakened and climatic humidity and vegetation coverage relatively increased, corresponded to the global warming events; whereas the period when summer monsoon weakened or winter monsoon prevailed and climatic humidity and vegetation coverage relatively decreased, corresponded to the arid events in middle to low latitudes and the cold events in North Atlantic. As for the changing regularity of summer monsoon intensity there were two distinct periodicities of 1456 years and 494 years, also these two periodicities had global significance.
Researchers all over the world attach importance to the study on the climatic and environmental changes in geological and historical time especially change in Holocene [l-5] . Further, the study on climate and paleoenvironment of millenary-level and century-level in Holocene is the hotspot in global climatic change research [6] [7] [8] [9] . Recent research results show that the global climatic change in Holocene had obvious periodicity [l] , and there is no exception in China [2, 3, 5, 9] . Whereas less issues on Holocene climatic change research at millenary-level and century-level were based on desert data, and desert is one of the important landscapes sensitive to climatic change, so the authors of this thesis hope to established the Holocene millenary-level climatic change processes according to the geological data of Hunshandake Desert, and to provide plentiful evidences for deeply studying the climate change history of China monsoon region. The Hunshandake Desert situates in the eastern part of Inner Mongolia (Fig. 1) , bestriding the semi-humid, semi-arid and arid climatic 1730 zones. The results of the former researches on the climatic and environmental changes of the desert [10] [11] [12] can provide scientific train of thought for the authors to completely understand the Holocene climate and environment, but these researches possibly dealt with short time-span or lacked continuity of strata sequence. For solving these problems the authors have located an uninterrupted and whole stratigraphic profile, the Xilinhot profile, as the typical record of Holocene, based on the entire survey of the Hunshandake Desert.
Stratigraphic sequence and chronology
The Xilinhot profile is located in the south 7 km to Xilinhot City of Inner Mongolia, at about 43 0 52'36.6"N, 116 0 5'34.1"E on geographic grid (Fig. 1 ). The landforms of this area are gently undulating hills covered with sand sheet. The Xilinhot profile is exposed in a W-E directional gully at about 3-4 m depth, has the thickness of 2.75 m, which are composed of six aeolian sand layers overlapping six sandy paleosol layers, only the top aeolian sand has been eroded. Samples were sampled out in every 5 cm in the profile. Among the collected 56 blocks of samples there were nine blocks for age dating, among which seven from organic carbon paleosols are for 14C dating, two from aeolian sand layers for TL dating. The 14C Age Dating Laboratory of Resource and Environment School in Lanzhou University has measured the nine and the Guangzhou Geo-chemistry Institute of Chinese Academy of Sciences has measured the two.
Showed in the measured chronological timescale (Table 1) , the two TL data at bottom of the profile are 9460 ±900 and 10700 ±920 aBP respectively. In field survey a thaw fold layer was found in a stratigraphic profile at 200 m eastward from the Xilinhot profile. Viewed from stratigraphic correlation the thaw fold layer likely correlated to the Younger Dryers event. The thaw fold layer paralleled the stratum below the bottom aeolian sand layer in the Xilinhot profile. Combining this correlation with the TL dating of the bottom aeolian sand, it can be confirmed that the stratum below the bottom aeolian sand layer in the Xilinhot profile was formed in Holocene. Therefore, it is absolutely credible that the deposited era of the aeolian sand at 275 cm depth in the Xilinhot profile was a little later than the Younger Dryers event. In order to make the 14C dating ages comparable with the other Holocene research results in existence, these measured ages have been converted to calendar ages by using the Oxcal 14 C calibrating program provided by Stuiver et al (Table 1 ). According to the calendar ages the depositional eras of stratigraphic sequence have been calculated through making use of both the interpolation method based on depositional rate and the Kukla method[13] based on magnetic susceptibility (Fig. 2) . Comparison results of these two methods showed that the interpolation method had larger error of calculated ages resulting from distinct differences of depositional rate between paleosol and aeolian sand, whereas the Kukla method has taken these into consideration, so the calculated ages are relatively credible, and this method has been proved to be very successful for studying the Chinese Loess Plateau.
chromate-sulfating titrimetric method, its error is within 0.2%. A kind of laser granulometer made by Britain Malvern Corporation was used to measure the grain components, and its error is within 3%. The experimental results are shown in Fig. 3 , detecting that the magnetic susceptibility values of the typical Xilinhot profile range between 1.03 X 10-4 and 9.58 X 10-4 Sl/g , the average is 3.98 X 10-4 Sl/g. Comparatively, the magnetic susceptibility values of paleosol are higher, ranging between 2.16 X 10-4 and 9.58 X 10-4 Sl/g, averaging 4.64 X 10-4 Sl/g, the standard deviation is 1.76 X 10- The contents tested in laboratory comprised magnetic susceptibility, chemical elements, organic matter and granularity; these analyses were conducted by the Desert and Desertification Laboratory of Cold and Arid Regions Environmental and Engineering Institute, Chinese Academy of Sciences. Samples for magnetic susceptibility mensuration were firstly weighed by electronic balance of Denver Instrument XS-120(l/1000) type, secondly measured by Bartington magnetism instrument for 12 duplicates, and the result was the average. Samples for chemical element analysis need to be air-dried and ground into powder smaller than 74 !lm before measuring their contents with the fluorescence spectrometer of 3070E-X type (its measuring error is within 5%), then to calculate the humid index according to the measured data. The organic matter content was measured with routine potassium di-
